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Agenda

• Introduction to the value of DfE
• Review DfE Tools
• Examples



Importance of Scale
“Flying at 30,000 feet”



And at 4 feet



Perspective

• Most people/professionals are interested in
improving their welfare in an environmentally
conscious way

• Most people/professionals don’t know how to
do that

• Environmental design is a leveraged way to
move towards environmental performance



Perspective

• There are three dimensions to improving
environmental performance.
– Business Decisions
– Environmental analysis
– Environmental improvement

• This talk is based on insight and generalization from
ten years of design tool development and application-
-inductive talk not deductive





What is the state of the
Environment?



Connect the Dots



Relating Current Problems to
Industrial Responses to

Yesterday’s Need

Lake and estuary eutrophicationNitrogen and
Phosphorus
fertilizer

Fertilizer and aid
to food
production

adverse effects on birds and
mammals

DDTLocusts, malaria

lead in air and soilTetraethyl leadAutomobile
engine knock

Ozone HoleChlorofluoro-
carbons

Nontoxic, non-
flammable
Refrigerants

Today’s problemYesterdays
Solution

Yesterday’s
Need



Current Status

• Accumulating scientific evidence of global
change and environmental effects

• Persistent bio-accumulators and other
environmental problems--Mercury

• Political debate often pits reserved
plausibility against unrestrained hyperbole.

• Anti science opposition argue that science is
flawed and driven by ideology



Eco Products 2001



Current Status
Table 9:  Status of Materials Used in Electronic Applications in Key Global Markets 

 Americas Europe Asia 

Pb 2007 2006 2006 

Cd 2007 2006 2006 

Hg 2007 2006 
2006 

Cr (VI) 2007 2006 
2006 

PBBs 2007 2006 2006 

Penta 
BDEs 

2007 2006 
2006 

Octa 
BDEs 

2007 2006 
2006 

Deca 
BDEs 

2007 2006 2006 

TBBPA 
 
 

  

 

Color Code: 
Green = no restrictions on the horizon 
Yellow = voluntary restriction or requirement 
not likely to be in effec t within 5 years (but 
probably will la ter) 
Red = is or likely to be restricted within 5 
years (2009) 

 



Environmental Impact
Equation

• Environmental Impact = Population x
wealth/unit population x environmental
impact/unit wealth
– term 1: growing
– term 2: growing rapidly
– term 3: technology term to com-

pensate for terms 1 and 2



A brief introduction to
Industrial Ecology



Definition
• "Industrial ecology is the means by which

humanity can deliberately and rationally
approach and maintain a desirable carrying
capacity, given continued economic, cultural,
and technological evolution.  The concept
requires that an industrial system be viewed
not in isolation from its surrounding systems,
but in concert with them." (Graedel and
Allenby, 1994)



Industrial Ecology
Intellectual Framework

Sustainable
development

DFE
Accounting
Purchasing

EMS

Techniques 
and tools

Application to
practice

Industrial ecology 
infrastructure

Industrial
ecology

Cultural, ethical
and religious

evolution

Institutional
evolution

Sector
activities

R&D
initiatives



Some typical activities include:

• Designing  industrial ecosystems
• Product life extension
• Design for the environment
• Industrial metabolism

– Energy
– Material flow





What does this mean from a
product design standpoint?

• You will design product life cycles not
products.

• You will select materials using different
criteria
– Availability
– Renewability

• You will be concerned about the fate of
the product after its useful life.



You will be interested in:

• DF(x) Durability, Remanufacturing, etc
• Eco-efficiency
• Energy consumption
• Closed loop manufacturing
• Product only plants



Now let’s look at Some
Specifics



Raw Material Extraction

Bulk Processing

Engineered and Speciality
Materials

Product Manufacturing

Use and Service

Treatment Disposal

Recycle

Reuse

Material Down
Cycled to
another product
system .

The Earth
and
Biosphere

Transportation

Transportation

Transportation

Transportation

Transportation
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Soap Example













Lifecycle Impact: Structural Plastics
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DFE seeks to:

Reduce Environmental Impact

Increase Resource Productivity

Increase Eco-efficiency (i.e., drive toward
sustainability)

      ””The two technologies with the biggest potential to make a significant
contribution to sustainable development are expected to be energy
generation from renewable sources and telecommunications”

EURESCOM/ETNO

DFE & Sustainable
Development



6/15/05 34

Siemens Base station BS 240 / 241
Winner in Category environmentally

compatible products of
- Siemens Environmental Award 2000 -



Advanced Cooling by Membrane filter (Outdoor)
(EU- Patent)

Saving Heatexchanger

 7 K better heat balance

 MTBF - improvement 31%

 Cost reduction 33%

 Weight reduction 50%

 Volume minus 38%

 Energy consumption minus 180 W



Critical Elements

• Life cycle thinking/systems perspective
• Balancing multiple impacts aspects and

criteria
• Rooted in design development,

engineering, and quality
• Integrated in the product design

process
• Proactive and team approach



Typical Opportunities

• Reduced material intensity
• Reduced energy intensity
• Reduced toxic substances amts/dispersion
• Enhanced recyclability
• Extended product life
• Increased service intensity
• biomimicry



Critical Elements

• Values are important
• Transparency is important
• Needs to be actionable
• Proper education and introduction



DfE is helping make the
connection between business

and the environment
• Tools are available to build links between the right

actors--purchasing, accounting, design
• Provides  a meaningful environmental dialogue in an

appropriate language
•  A way of making long term thinking actionable
• Expands (redefines?) business sense of “community”



DfE Observations/Lessons
Learned

• Don’t create an unsolvable problem for a designer. It
creates frustration

• We never seem to have the right data/information
• Decision makers seem more interested in

information than tools
• Connection to business strategy is critical.
• Customers can drive this activity through quality

programs



DfE Observations/Lessons
Learned

• DfE capability exists in many multi-national
companies but may not be used consistently

• Need more capacity to do these evaluations
• Mental maps need to be changed in the long run and

DfE helps.
• There are very powerful reasons to connect to

quality programs and “lean thinking.”
• Education focusing on different levels of

management is needed



DfE Observations/Lessons
Learned

• Move from cutting costs to exploiting innovation
• The supply chains are growing very close to the

OEM due to e-commerce, bringing environmental
risk.

• It is challenging to mix various value systems, equity,
society, global and inter-generational issues.

• The notion of a potentially abrupt environmental
disaster is hard to communicate to business people


